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(54) Method and apparatus fdr drilling a plurality of offshore underwater wells 



(57) An underwater weN system ffiwrhch an initialiy 
vertical driling riser conduit (5A) ia fixed by a template 
(7.13«15) at the seabed (6) in a non-vertical cnantaioa 
Drilling is carried out through wellhead (30) in the tem- 
plate which also incbidee a valve tree (28) aflOMring the 
production fluid to be tirought to the surface along a Una 
separate from the cuffing rieer conduit The i 



may t>e a jundiori template allowing several wells to t)e 
drMed frem a single template, or allowing the template 
to t)e connected by one or more driling conduits (1 2. 1 4) 
to further templatee such that a wide area of the seabed 
can be covered for a single drBIng riser condurt. 




CM 
IA 



Q. 
UJ 



PrvMOrXMltUlQe 



BNSOOQO: <€P_0g62300A1 J_> 



1 EP09S2300A1 2 



Description 

[0001 1 The present invention relates to a method and 
apparatus tor drilling a plurality of wells. 
[0002] conventional methods exist tor drilling an 
offshore undenwater well. The first of these is to drill and 
set a conductor pipe k)etween a surface plattorm and 
the sea bed followed by drilfing a surface well using a 
plattorm wellhead. The Blow Out Preventer (BOP) is 
located on the surface wellhead. Subsequent ci»tng 
strings are landed in the surface wellhead. TTie well is 
corrpieted by suspending corrpletion tubing from tha 
wellhead and installing a platform treei A second 
mettiod is to drill and set a conductor pipe into the sea- 
bed usmg a floating driKng vessel with tha wellhaad 
located on the bed. A s&Dsea drilfing BOP f«s to be run 
on a drilling riser down to the seabed and is connected 
to the subsea wellhead. A subsea well is drilled with 
casing hangers landed in the subsea wellhead followed 
by the tubing completion the well is completed by piec- 
ing a tree on the seabed wellhead. An altemative sub- 
sea option is to use a horizontal tree and then run the 
tU)ing. 

[00031 Aa the industry moves furttier offohora and 
beyond tha continental shelf, tha water depths being 
considered are drastically increasing as reservoira 
down the f tank of the continental shelf and on tha ocean 
floors are discovered. These water dspttv mle out the 
use of conventional platforms and their few coat drillng 
techniques. RoaUng or tension production platform sys- 
tems can be used but their drilling fooforint into tha rea- 
ervoir is limited, requiring peripheral seabed subeea 
production support wells. Subsea fielda involva consid- 
erable complex subsea architecture and require exlan- 
sive high cost rig intervention. 
[0004] One way in which an attempt has been made 
to increase the footprint of a production platform is tha 
provision of a slanted conductor. In such an arrange- 
ment, the conductor ia supportsd at an angle by tha 
plattorm so that it can be run in at an angia thereby 
increasing the lateral distance between me baaa of tha 
platform and the focation where tha conductor meela 
the seabed. HoMraver. such an arrangement ia awkward 
ar>d costly aa it requiree a spsdally made structure to 
support the conductor at an angle. Furmer. tha system 
will not work in deep water without some support for the 
conductor at varioua locaflons between the surfiKe and 
the seabed which ia not available from a floating plat- 
form. 

[0005] Our co-pancfing applcation (Agents Raf: 
PAJ07074EP) fled on the same day aa the preaant 

application discloses a metlxxj of drilling an offshore 
underwater well comprises ttie stepe of installing a riser 
conduit so that it is substantiatfy vertically supported at 
a production dsck situated substantially at the saa sur- 
face and deviates progressively further from the vertical 
with inaeasing sea depth, fixing the riser conduit at the 
seabed in a non-vertical aientation, and drilling the well 



into the seabed at an angle to the vertical 
[0006] As the riser conduit ie substantially vertically 
supported at the production decK it ia poasfole to use 
conventional platform drilling and production techniquee 

9 Which help keep the drining costs to a mrimun. Fur- 
ther, because the riser conduit is supported at the sur- 
tace and at the seabed, and deviatea pro^essivsly 
further from the vertical in betweea intermediate stp- 
port is not required but can be provided ft necessary by 

10 buoyaiKy modulee. 

[0007] In some fields, the resen/oiroouhJ be relatively 
dose to the seabed. In such a case, there ie insufffoient 
depth for a conventional subsea well which slarta vert- 
cally at the seabed to be deviated to a suff icient angle to 
18 aoceea resent formationa not already being drained 
by neaiby vertical or deviated weOa. Therefore or^y a 
rimited reservoir aaeage can be accessed. With this 
arrangement some of this deviatfon from the vertical is 
already pnsvided before reachvig the seabed, so that 
less deviatfon is required underground whtah allows 
higher angle or horizontal weNa to be drined far along 
tha resent. TNe attows batlar aoeeea to reservoirs 
whtt are cfoae to the seabed. However, the most 
important bensHt of tftie arrangement arises when the 
mmr m suffictsntf y deep that tha riser conduit can be 
deviated to be horizontal at the seabed. Once the riser 
ooncwt becomee horizontal, it is possDIe to extend it 
some conskjer ab le distance atong the seabed before 
drifling into the seabed so that the drifling fooforint of a 
platfxm can be greatly increaaed without drilH^^ 
yoon The preaant indention relalaa to an improva- 
ment of tha method afid apparalua of our oo-pending 
appHcaHon. 

[0009] Although tha systsm of ths oo-pending applfoa- 
tion represents a vaat ifryrovament on the prior art in 
terma of being able to increase the size of the footprint 
of a plattorm. it doee require the riaer conductor to be 
able to contain the fUl production preaaure and over 
riser conductor per wel. 

Hmtn AoooR^ to tha present inventton a method of 
driUng and compMng an undenMlar wei oomprisee 
the steps of inataSng a driing riaer conduit which ia ver- 
tical at tha sea Stftoca to tha seebed with the tower end 
of the driUng riser conduit connected to a template hav- 
ing an inlet port to which the lower end of the drilling 
riser conduit Ie connected and a wettiead accessed 
through the inlet poa such that the driling riser conduit 
ia at an angle to tha vertical at the seabed: fixing the 
template to the seabed: drilling into tha seabed through 
the wellhead m the tarrplate at an an^ to the vertfcat: 
landing and sealing the well casing and a compl e tion 
string witfiin the weNhead: and installing a valve tree in 
the template to direct the fkm of production fluid to the 
surface along a line separata from the drilling riaer con- 
duit 

[PO1 1 ] Aa the wellhead ia now at tha seabed and the 
production fluid f Iowa to the surtKO through a lina sep- 
arate from the driUng riaer conduit, it ia no fonger neces- 
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sary to have a watthaad at the platfonn. nor ia it 
necessary for the driffing riser conduit to be Uned to take 
the full reservoir pressure. 

[0012] There is also preferably provided within the 
tecrplate means tor receivino a BOP for installation dur* 5 
ing well dhtling and oorrpleting. 
[00131 A method of landing and locating various conrv 
ponents. such as the vah/e tree and/or the BOP Is to 
lower the components on a sWd into the template, and 
then extend connecting elements together to seal Met io 
and outlet ports ol the components in place. 
[0014] The well casing is preferably centred in tha 
wel^ead by radWy projecting centring members. 
[0015] A further drav^ck with the system d the co- 
pending application is ttiat it requires one riser concfcat is 
per well. This can be a problem tor a large resen/oir as 
each riser corxjuctor requires one well slot on the plah 
form. Tha hanging loads caused by the casing strings 
and the heavy mud columns wffl requ^e high deck 8up> 
port from a large tension leg plattorm when a targe 20 
nuirtMt of wells are being drilled and completad. In 
addition the drilling range with this concept is limited to 
the maxinnum drilling reach from a sintf e point A large 
field wouW now require several platform systems or 
revert back to using a sUbsea field system tor distant 28 
wella. 

[0018] One maior benefit of tha present invention 
arises when several weHe can be driHed from a single 
teirplate. In this case, tha template ia a jundion tem- 
plate provided with a pkiraity d outlet ports each asao- » 
ciated with its own welihead and valve tree, and a port 
selector is provided for selectiveiy co nn ecting the inlei 
port with any one of the outlet porta, the method furtfier 
conv)rising drilling into the seebed selectively through 
more than one outlet port uaing the port selector seleo- « 
tively to provide aocesa to sach oudet port 
[0017] Thia mattiod aloiMa a pluraWy of weaa to be 
drilled from a single driing riser oondutt. 
[0018] The step of drilfng through tha outfet port may 
either be done <firectfy into the seabed, or may baln^ 40 
rectty done when the abova junction templata is a fM 
stage junctkjn tanplata through one or more second 
stage junction templatoa, each having an inlet port « 
plurality of ouilat porta, and a port selector tor selec- 
tively connacttngfta Wet port wittarv one of the outfit 4« 
porto, at least ona of »ta outlet ports oithe first stage 
junctton template being c o nn ac t ad by a drilling oondui 
to the inlet port of a second staga junction templata. Ilia 
possible tor the second staga junction tempiatea to be 
connected in a similar way to ona or more third staga « 
junction tsmplataa each having an inlet port a pluraity 
of outlet porto. and a port selector tar selectivaly ooiv 
necting the inlet port with any ona 0* tha outfit port^ 
such that a branched oonfiguratfon convrising numsr- 
ous wells can ba constructed in order to cover a larga « 
area of a resen/oir using only a single drilling riser con- 
duit Addhional stagea of junction tempiatea can be 
added if nacesaary. 



[0019] WHh tha mettiod of the present invention, it will 
often be the caaa that pipea hava to be run down the 
driUing riser conduits and drtling condiits to tfia well 
terrplatea on a running toot Tha p^>ea wil hava to pass 
along significant lengttie of hori io nt a l dritting riser con- 
diit According to a further aspect of the presern inven- 
tion, there is provided a method of propeAing a running 
tod and associated piping atong a horizontal section of 
conduit the runrung tool being provided with at least 
0 one piston element between tha piping and a driiing 
installation, the outer diameter of the piston being sub- 
stantfally equal to tfia inner dameter of the conduit so 
that tha running tool sfides through the drilling riser con* 
duit and a piston seala with tha drilling riser conduit: the 
5 metfwd comprising the stsp of introducing hydraulic 
fluid into tfia driiing riser oondut behind of the piston 
member in order to push tha piston member and hence 
the running tod atong tt>e corvkat 
[0020] Preferably, saverat pistons are provided in 
» series to dtstrtoutattM toed over all of the pistons and to 
ensure ttwt they maintain a propulaive torce on the run- 
ning tod even if tha aeal of an indvidual piston loses its 
integrity 

[0021] Preferably a utfHty line extenda from the driiing 

29 instaBaflon to meet the internal bored the drilling con- 
duit at a location beyond d tfM most advanced location 
d the piston cloaeet to the nmng tod. and at least one 
vdva ia providad to contrd fluid fkm tfvough the Mttf 
Una. Thia utffity ma can ba uaed to accommodate fluid 

30 displaoedbythapiatonaafhantfierurviingtodiarunin. 
and dao can ba uaed to provida hydraulic preasure on 
ttia downatreem side d tha or each piston so as to 
assist with a witt O i a w a id the running tod. 
[0022] The templata forma an Independent aspect d 

38 the present inventfonvvrtich can be broadly defined aa a 
tenplata tor a subsea wdtiead asserrbly the template 
oompriaing a main body, meana tor fixing the main body 
to ttia aaibed. an inlet port tor receiving a drilling rissr 
conduit at an anglatothavarttoal. a wellhead inclined at 
40 an angia to tfta vartfcai and being ac c es sib la through 
tfw inlai port, and meana tor receiving other weUheed 
oorrponenta such aa a valve tree and BOP aligned such 
that they can ba accaesad through tha inlet and allow 
aocaea to the wdiMad. 
45 (Q0231 The orientation d the inlet port and wellhead is 
preferably such that whan the templata is fixed to the 
seebed. ttie inlet port and wellhea d are substantiaily 

[00241 Tha templata ia preferably providad witfi at 
30 leaat ona bay lor reoeivino varioua well components 
such as the valve trae andtor BOP. each component 
being mowitod on a sWd, and being extendable to 
tocato and seal in tfia tempM*. 
(OOacq In tha caaa d the jmctfon templata. there is 
M prefsrably further included a pluraHtyd outlet ports, and 
a port sdedor for s de ctf vely communicating the inlet 
port witfi each d tt>e pitfality d outf at porta. 
[0028] Tha tempWa may bain two parts, one housing 
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the wellhead and other wellhead connponents. the other 
housing the port selector. This heipe reduce the size of 
individuai componerrt s . 

10027] The orientation of the Inlet and outlet ports and 
the means tor anchoring the main tsody is preferAly 5 
such that, when the junction tenplate iii fixed to the see* 
t)ed. the pons open substantially horizontallyi 
[0028] The convenient method of fbdng the junction 
template to the seabed has been tound to be by using a 
gravity base or pilee. 10 
[00891 According to a further aspect of the present 
invention there is pronded an apparatus tor driUng a 
plurality ol underwater wells* the apparatus o ompri sa ig 
a drilling riser corKkiit extending from tfie sea surtKe to 
the seabed, such that the driOing riser conduit is at an is 
angle to the vertical at the seabed, a junction template 
as defined above anchored to the seabed, wherein the 
drilling riser conduit ie connected to the inlet port of the 
junction template, and wherein a plurality of drilling con- 
duits extend across the seabed. andAor a plurality of 20 
conductor pipee extend into the seabed, from the outtet 
ports of the junction tenplate. 
[0030] When a drilling conduit extends from an ouflet 
poa it is connected to ttie inlet port off a second stage 
junction tenrptate as defined above. The second stage 23 
junction template may also have both driUng conduits 
and conductor pipes extending from its outlets with one 
or more further stagee of junction tempiatee according 
to the second aspect of the present invention bekig con* 
nected in a similar way to each drifllng conduit jo 
[0031] If the production fluid ie to flow to the eurlMe 
through the drilling riser conduit it is neoeesary to pfo* 
vide a pressure containing casing type wiMi the (Mng 
riser con^ HoMrever. the prefenred altemative ie to 
provide in the weO template tor each branch at which a se 
well is drilled a subeea valve tree which ia preferabty a 
horizontal valve tree. Thua. the flow from eich well can 
be brought to the surface externally of the driOng rissr 
conduit in a converrtional flow lineL 
[0032] Examples of a method and apparatus in 4o 
acc o r da nce with the preeent invention wil now be 
deecribed with refirenoe to the aooompanying draw^ 
ings, in wftich: 

Fig. 1 is a echemalc view of a field assennbly 49 

according to the first example: 

Fig. 2 is a<flagramm a tic plan of afield layout 

Fig. 3 is a schematic plan of a first or second stage 

template wHh a driWngoondiat: 

Fig. 4 lea schematic plan of an end stage template; so 

Fig. 5 ie a schematic view of a first example of a 

junction joint; 

Figs 6A and 6B are sc hema ti c dravvmos of a sec* 

orvj example of a junction jotrrt 

Fig. 7 is a visw similar to Fig. 3 showing the tern- as 

plate with a drflling riser conduit 

Figs. 8 to 14B are schematic cfrawings showing the 

stages of well completion: and 



Fig. 15 is a schematic vi«Ar of a second field exam- 
ple using a free standing drilling riser conduit. 

[0033] Fig. 1 shows an oxample of a tension leg pro- 
duction installation 1 which is shown at the sea surface 
and is anchored to an optional gravity storage base 3 by 
mooring lege 4. From the production installation a 
number of drifling riser conduits 5A. 58 are susper^ed 
initialy vertically, but deviating progressively from the 
vertical with increasing sea depttt The conduit 5A has 
sufficient cunmture that by the time it reachee the sea- 
bed 6 it is horizontal and can vdend a significant hori- 
zontal distance along the seebed. At the desired 
tocatton. the conduit SA terminatee at a first stage junc- 
tion template 7 from w^tich a pair of cased wells 8 
extend towards the production reeervoir 9. with each 
well terminating at a Bner or screen 10. 
[0034] A conduit 58 ie off simfier oonstnjction. with the 
one exception that it ie not horizontal at the seabed. 
Instead, it is fastened ae an oblique angle to a sMd 11 
and the cased weA 8 eKtende at the seme angle into the 



(0035] In addWon to the two weRe 8 which extend from 
the cutout perts off the first stage junction tenpiate 7. a 
driWng conduit 12 extervte from a further output part 
acroee ttie s e a be d 8 to a second stage driling template 
13. The second stage driiing template I3has the same 
consfruction es the first stage driling template 7. in that 
up to two wale 8 extend into the production tormation 
and a Mng conduit 14 ttttends acroee the seabed to a 
thM ctage Junction templaie IS. Aa tNe could be the 
last stage template, it ie off slightfy dHl^ent constnjction 
in that thr ee welle 8 extend from tNe tenplate into the 
tormation 9. 

[D0381 An altematlve layout off junction tempiatee ie 
shown in plan in Fig. ^ In thia case, instevf of any wells 
being fonned et the fM stage junction tenplate 7. tiiree 
driffing conduits 12 soctend to reepectlve second stage 
MKlion templalee 13. Theee seoond stage junction 
templiiee have ttte earns cone^uctlon ae the second 
stage Junction tempiatee of Rg. 1 in that two wells 8 »id 
one driMig conduit 14 extend from each second stage 
junction template. Thieaiows tor three third stage junc- 
tion tempiatee 19 which are again constnxted in the 
same way aa the third stage Junction tempiatee in Rg. 1. 
ee^ihaving ttvee wels 8 epdendkig to the formatioa 
I0OS71 To further eidend the range of the systsm. a 
wan tsmplaie can be ueed joined by a driSng coni^ to 
ajunctfontemplateL Tbewel template would contain the 
weltiead. tree bay and BOP bay. and respective pro- 

[00381 (t is reactty apparent fk'om a connbination of 
Figs. 1 and 2 htMr a very large erea off reeervoir can be 
covered from e sintfe production installation 1 . 
[0O38I Oelafls off the junction templalee wHI now be 
deecribed wHh retorertce to Figs. 3 and 4. m which Fig. 
3 shcMvs a second stage junction terrplate 13 and Fig. 4 
showe a third or end stage junction tenplate 15. Each 



4 



SNSOOCIO: <EP_a0S23OQA1 J.> 



EP0952aOOA1 



junction templattt consists of a main body 16 having four 
piles 17. ons in each comer, lor securing the junctipn 
template to the seabed. An inlet port 18 receives a drill- 
ing conduit 12. U. The inlet port leads to a swivel tele- 
scopic unit 1 9 which, during installation, is fixed in mid- s 
stroke, and is released once the irtstadation rs complete 
to atlovv for twist and thernnal e39)ansion of the drilling 
conduit- Connected immediately to of the swivel tele- 
scopic unit 19 is a junction joint 20 which may be of any 
known suitable construction for selectively communica^ to 
ing the inlet 12 with any one of three branches 21. 22, 
23. IVwo examples of suitable junction joirrts are given in 
Rgs. 5 and 6A and 66 as described below. 
[0040] According to a first example of a junction joint 
shown in Rg. 5. a permanent junction sleeve 32 is poei- is 
tioned in the template so as to be pivotable about an 
end 33 adjacent to the Inlet port 18. The sleeve is mov- 
able by meane of a pair of mechanical or hydraUie 
sleeve actuation units 34 which can move the sleM so 
as to align the inlet port with any one of the three » 
branchea 21. 22. 23. £ach brarwh ie provided with an 
isolation unit 35 so as to allow any branch, such as 
branchee 21 . 23 v^ich are not being used to be dosed 
and seated, while opening the txanch 22 to be driled. 
(00411 In the alternative arrangement shown in Fig. 6A » 
and Fig. 68 the permanent junction sleeve 32 is 
replaced by one of several junction sleevee such aa 
straight junction sleeve 36 and deviated junction sleM 
37 depending upon the branch to which aoceaa ia 
required. Thua. the straight junction sleeve 36 prondee m 
access to the central bae 22, whSe the deviated sleeve 
37 provides access to the branch 21. A deviated sleeve 
having a mirror image to that shCMvn in Fig. 68 can b% 
used to provide access to the branch 23. The appropri- 
ate sleeve ie mn into the template and is locked by m 
meane of todtt 38 adjacent to ttte imel port. A heHx 39 
provided on the sleeve engages with a.heix in the tem- 
plate to ensure that the sleeve ie correctly orientated. 
When access to a differert branch ie required, the 
sleeve is pulled and a sleeve of diftereritcorfiguraionie m> 
mn in. Aa with the previous example^ the fMd ieolation 
units 35 are proMded to doee the branchee which are 
notinuee. 

[00421 The structtfe of the template junction below 
the junction joint depends toon whether the ou0et port 49 
isusedtarawel8,oradri8noconduili2. 14. mthe 
case of the second stage junction tenplate 1 3 shown in 
Rg. 3 the central branch 22 providee a connection to a 
drilfing conduit 14. while the two outermost branchee 
21. 23 are provided tor wells 8. For the fret junction tenv so 
plate 7 shown in Fig. 2. it wl be appreciated that al 
three branchee wifl be the same aa the central branch 
22 in Fig. 3 to allow lor the connection of three driiing 
conduits, while ^ Fig 4. al branchee are the same as 
the outermost branchee 21. 23 of Fig. 3 to allMr three « 
weUa to be driled. 

[00431 EacfibranchtowhichadrilRngcondijt 12. 14 
is connected is simply provided with a drilling oondui 



pulling and connection unit 24 to which the drilling con- 
duit 12. 14 is connected. 

[00441 Each branch from which a well is driled com- 
prises in a direction extending away ft'om the junction 
joint branch 23 a fluid Isolation unit 25. a telescopic corv 
nector 26. a horizontal BOP 27, a horizontal spool tree 
body 28. a wellheed corv^ector 29 and a horizontal wel- 
heed 30. 

[0O48] Although the weltiead elements are shown on 
the same template aa the junction joint it may be pref- 
erable to ptoMm the welthead elements on a templato 
separate from the junction joint to prsvent the template 
from beco min g too large and unwieldy. 
[00461 Several of these eiements in the vertical mode 
are wen krxMm in the art 

[0047] In onjer to install the system, because the junc- 
tion templAtM 7, 13. 15 are too big to be run in from the 
platform, the tenplate junctiorw are towed or iHted into 
place. Initiaay, the three central terrplateiunctione 7. 13. 
15 shown in Fig. 2 attached by drilling conduits 12. 14 
can t% towed into place and are fixed to the seabed. 
Alternatively for distant wels tt)e templates are provided 
with a socket 39 tor receiving the drilling riser conduit 5A 
as shown in Fig. 7. The socket comprisee a funnel 40 
pivotaly connected about a horizontal axis by a pivot 
structure 41. A driiing riser end package 42 at the end 
of the drttlng riser conduit 5A is stabbed into the funnel 
40 where it is tocksd in place by a locking means 43. 
The ftjnnel 40 can then be pivoted about the horizontal 
axis so that me package ie substantially horizontal at 
the seabed, and the driiing rise conduit is and secured 
to the respective boree and parts. The fifing riser con- 
dUt 5A ie then brought up to the production installation 
1. 

(0O481 At thie stage, either the wela 8 from the certral 
junction templatee 7. 13. 15 can be drilled setectiveiy 
using the jundton joint 20 of each template to select the 
appropriate branch, a the addttonal junction templatee 
of the lateral branchee as shown in Rg. 2 can be lowed 
into place, fixed to the seabed, and connect to the out- 
lets of the first stage templ«te junctton 7 by driiing con- 
duits 12. 

[00481 Adetaileddescriptionctf the driiing and com- 
pletton of a typical ¥vett wH now be given with reference 
toRgB.8to14a 

[0060] Fig. 8 ehowe the initial arrangement within the 
template between a fluid isolation unit 25 whk:h would 
be provided immediately to the right of the arrangement 
shown in Fig. 8 end the we»^ 30 shown at the left of 
Fig. a A pair of guidelnelees skxte 44 are landed in 
appropriate bays in the template. Each skkj 44 is low- 
ered, using a Ifl One connected to a running hub 45 at 
the top of the sWd 44. The right hand skid contains a 
BOP 27. whie the left hand skM contains a bridging 
slee^re 46. B061 the BOP 27 and bridging sleeve 46 are 

provided witi a hydraulic system of double acting pis- 
tons 47. and rolere 46 whM:h alow them to be teleecop- 
icaly eadended into the engaged and sealed positkan 
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shown in Rg. 8. When engaged the functional llnee, i.e. 
kiil. choke, utility and controls are in fine connected. 
[0061] WHh the BOP 27 and bridging sleeve 26 in 
place, a conductor 49. as shovvn in Rg. 9. is landed 
within the wellhead 30 on a running tod 50 and is 
latched and sealed in place by latches 51. The process 
is similar to the process for landing a conductor in a con- 
ventional vertical wellhead except that it is necessary to 
ensure that the mnning tool and conductor are central- 
ised. To this end. radially imwdTy soctending guides 52 
are provided within the wellhead 30 to align the conduc- 
tor 49 in the wellhead 30. Alsa guidance bearing 53 
align the running tool SO within the bridging sleeve 46 to 
ensure it is in tine and centralised. 
[0062] In order to propel the running tod along hori- 
zontal sections of the drilDng riser conduit, the mnntng 
tool is provided with a piston 54 having a seal 55 which 
allows the running tool to be propelled by hydraufic 
pressure appUed to the piston mennber 54 in the direc- 
tion of an-ows 56. It may be useful to have several pis- 
tons connected in seriee to distribute the forces as 
shom% in Rg. 9B and to ensure tturt the running tool is 
always moved, even if a seel of one piston member 
loses its integrity. The or each piston 54 is provided with 
a plurality of check valves 54A which alow the running 
tool to be mn without hydraufic preesure. Aiternalively, 
the check valves 54A are differentiel valves, which alow 
each piston to vent once a certiyn diffferent ia l ie 
reached. This allowe the hydraulc prsssure to be 
shared between the various pistons. Fbr example, tor a 
total hydradic pressure of 1500 pel. the check valvee 
can be antuiged so that 300 psi is appfied to each of five 



[0063] A return fluid path is provided by a utility line 
56A flow thfough which is controlled by a pair of valvee 
56a 

[00641 The utflity line is providsd back to the drying 
installation to provide a means of drcUating the drflling 
riser conduit When running casing returrw from the ¥^ 
fluids being driven in front of the piston can be retimed 
tothesurfacei The utilfty fine wffl also take the <«sp<aced 
fluids from the wel whie cementing tie casing strings. 
[0066] When puling out of the drlling riser oonduH 
with the running string, the utOty line wil be used to 
preesure assist the mnnino i^ng out and to ensure the 
welA^ing riser condultis maintained at a set preseursL 
[0066] With the conductor 49 in place, an intemwcfiate 
casing 57 is landed, cemented ueing convenlionai tech- 
niquea. locked and seated in a simlar manner as shown 
in Rg. 10. Again, the installation of intermediate casing 
is generally simlar to a conventio na l vertical installaitort, 
but the intermediate casing isprovklsd with radialy ou^ 
wardly extending guide members 56 to ensure that it is 
centralised within the conductor 49. 
[0067] The BOP 27 is telescopically retracted, the 
bridging sleeve withdrawn and removed on its guideline- 
less sMd. and is replaced by a horizontal spool tree 26 
on a similar guidefineleee skkl 44. The tree functions are 



in line connected, i.e. the productton and annulus flow 
lines. The BOP 27 ie teleecopicalty re-engaged so that 
the system locks and seals between the wellhead 30 
and the fluid isolation unit 25 as shown in Rg. 1 1 . 
s [0058] A pressure containing bore protecting sleeve 
60 is placed within the tree and ie correctly oriented by 
nieans of a helix 61 es shown in figure 12. Orilfing can 

now take place through the sleeve 60 and intermediate ^ 
casing 57. 

fo [0059) As shown in Rg. 13. the production casing 
string 62 is then landed within the wellhead and 
cemented using conventional techniquee. The produc- 
tion casing string 62 is centralised by radially octending 
guidee 63 on a controlled running tool. 

IS [00601 Further driling is required into reservoir for the 
finer or screene. Theee are cemented or sealed off 
using oonvent to nal downhde techniquea. 
[0061] The bore protecting sleeve 60 is then retrieved 
and a tubing hanger 64 is mn on a subsea test tree 77 

20 into the tree 28 and conectly oriented by the helix 61 as 
shown in Rg 1 4A. The lateral productkxi bore 65 within 
the tree 28 is aligned with a lateral bore 66 in the tubing 
hanger 64 as shown in Rg ua The main bore of the 
tiding hanger 64 ie plugged with a bore plug 64A fbl. 

23 lowed by a tree body plug 67 Which containa a Ha own 
bore plug 67A. The wei ie now ready tor productton. 
Productton fluid flow* out of the tree 28 through lateral 
boree 65.66 under the control of two valvee 68. Acceee 
to the annulus is prc^idsd tfvough lateral bores 69 arxl 

40 meene for well monitoring are provided^ the usual way. 
A spool tree orosa^/er valve, workover valve 77 and a 
inner and outer tree drcuiatlcns valvee 76A and 76B, 
arepr^fided. 

(P062| The BOP Is only required whie the wel is being 
35 driled and complet e d. Once these operations are oonv 
plated, the BOP can be removed and replaced with a 
teleeccpic pipe unit The BOP can then be used for the 
oompielton of the next weH. 

tOMSl It will be appreciated firom this that the driling 
40 casing for each wel axtende back only as tar as the hor- 
izontal w e lti ead 30 end that the production fluid ie 
routed through the horizontal spool tree body 28. Thus, 
any of the wela 8 can be drifled and put into production 
whie o6Mr of the wela 8 are being driled. Thie altows 
45 the system to be inetaled in a phased manner altowing 
flKtra branchee to be brought into productton as the field 
Mlvee or ie determined. It ie also possM to intsrvene 
any drilled wei at any time without disturbing other 
driled wellBL 

so [00641 AnaltemallveoonngurBltanieshowninRg.15. 
This is similar In moat reepecto to the arrangement 
shewn In Rg. 1. The d i ftor e n ce See in the tsct that the 
driling rieer conduit SA ie rtMi from a f loatatkxi unit with 
a riser isdatton unit 72 which is anchorsd to the seebed 

59 via tension tine 73. The ftoatatton unit with riser isolation 
unit 72 ie connected to a mot3ile drilling vessel 74 by a 
short driling rieer 75. The productton fluid ftow Knee 71. 
mn atong the seabed to the storage base 3 of the ten- 
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sion leg production installation or ot^6r suHable produc- 
tion installation wtiich could be a low cost tanker system 
as it does not have to support any risers. This arrange- 
ment allOM the well system to be situated much further 
from the tension leg production installation. Alsa a shal- 
\OH water disconnect mechanism 76 is provided on the 
flotation ixiit with riser isolation 72 to allOM the mobile 
drilling vessel to be disconnected without pdling the 
drilling riser conduit 5A. 

Claims 

1. A method of drilling and completing an underwater 
well, the method comprising the stepe of instalfing a 
driinng riser conduit (5A) which is vertical at the sea 
surface to the seabed (6) with the lower end dthe 
drilling riser conduit connected to a templale 
(7.13,15) having an inlet port (18) to which the 
tower end of the drilling riser conduit is connected 
and a wellhead (30) accessed through the inlet 
port such that the drilling riser conduit is at an 
angle to the vertical at the seabed; fbdng the tem- 
plate to the seabed: drilling into the seabed through 
the wellhead in the terrplate at an angle to the ver- 
tical; landing and sealing the welt casing (49.57.62) 
and a completion string (64) within the weMhead: 
arxj installing a valve tree (28) in the template to 
direct the flow of production fliid to the surtaca 
along a line separate from the drilling riser oonduiL 

2. A method of according to claim 1. wherein there it 
also provided wHhin the template (7.13.15) meant 
Ibr receivihg a BOP (27) for installation during wel 
drilling and completing. 

3. A method according to daim 1 or daim 2. wherein 
various corrponenta are installed within the tem- 
plate (7.13.15) by lowering a component on a sMd 
(44) into the tenptete (7,13. 15). and then extending 
connecting elements togalhar to seal inlet and out- 
let ports of the componenfes in ptecai 



to each ouHei port 
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A mettiod according to daim 5. wherein the junction 
template (13) is a first stage junction template (7) 
and drilling is done irvjirectfy through one or more 
second stage junction tenrpiates (13). each having 
an inM port (18). a plurality of outlet ports 
(21.22.23). and a port selector (20) tor selectively 
connecting the inlet port with any one of the outlet 
ports, at least one of the outlet pons of the first 
stage juKtion template being connected by a drill- 
ing conduit (12) to the inlet port of a second stage 
junction templatsi 

A method according to daim 6. wherein the second 
stage junction templates (13) are oormected in a 
simfltf way to one or more thtid stage junction tem- 
plates (15) each having an inlet port (18), a pturality 
of ouUst ports (21.22.23). and a port selector (20) 
tor selectiveiy connecting the inlet port with any one 
of the outlet ports 



a A method of propelHng a running tod (50) and 
associated piping along a horizontal section of corv 

28 duit ths running tool being prorided with at least 
one piston element (54) between the piping and a 
drffling installation, the outar <fiameter of the piston 
being substantialy equ«l to the inner diameter of 
the corvluft. so tfiat the njrming tool slides through 

30 the drilling riser conduii and a piston seals with the 
drifilng riser conduit: the method comprising the 
step of introdudng hydrauic fbid into the drilling 
riser conduit behind of the piston member in order 
to push the piston member and hence the rinning 

35 tool along ttie conduit 

9. A method according to daim 8. wherein several pis- 
tons (56) are providsd in series to distributs the 
tottd over U of the pistons and to ensure that they 
40 rmintain a propulaive force on ths running tod (50) 
mm% if ths saal of an individual piston loses its 



A method according to any one of the precading 
daims. wherein the wel casing (49.57,62) is csrv 
trad in the wellhead (36) by radially proiscting can- 4S 
tring members (52.58.63). 

A method according to any one of the preceding 
daims. using a tamplate from which several wells 
can ba drilled from the saabsd. wherein in the tern- so 
plate (7.13.15) is a junction template providsd with 
a plurality of outlet ports (21.22.23) each associ- 
ated with its own wellhead (30) and valve tree (28). 
and a port selector (20) tor selectively connecting 
the inlet port (18) with any one of the outlet ports, « 
the method further comprising drilBng into ths sea- 
bed setactively through more than one outlet port 
using the port selector salsctively to provide 



ia A method according to daim 6 or daim 9. wherein 
a utifty line (S6A) extends from the drilling installa- 
tion to meet the internal bore of the tiffing conc&iit 
at a location beyond of the most advanced location 
of the piston dosest to the nmning tod, and at least 
one valve (568) is providsd to control fMd ftow 
through the utility Kns. 

11. A templats (7.13.15) for ssubsaa wellhead assem- 
bly the tenplato connprising s main body, means 
(17) tor fixing the main body to the seabed (6). an 
inlet port (18) for recaiving a drilBng riser conckjit 
(5A) at an antfe to the vertical, a wellhead (30) 
inclined at an angis to ths vertical, and being 
through ths inlst port and means for 
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recefving other wellhead corrponents such n a 
valve tree and BOP aligned such that they can be 
accessed through the inlet and aJtow access to the 
wellhead. 

5 

12. A template according to claim 11. wherein the align- 
ment of inlet port (18) and wellhead (30) is such 
that, when the teniplate (7.13.15) is fixed to the 
seabed (6). the inlet port and welhead are subetw 
tialty horizontal. io 

13. A template according to claim 11 or daim 12. fur- 
ther comprising at least one bay for receiving vari- 
ous well components such as the valve tree (28) 
andAx BOP (27). each component being mounted i8 
in a sMd (44). and being extendable to loorte and 
seal in the templato. 

14. A template according to any one of daims 10 to 12. 
further including a plurality of outlet ports » 
(21.22.23). and a port selector (20) for selectively 
communicating the tnlel port (18) with each of the 
plurality of ouflet ports. 

15. A ternplate according to daim 14. wt>erein the tern- 28 
plate is in two parts, one housing the weltiead (30) 
and other weflhead oonrponemSk the other housing 
the port s ele ct or (20). 

18. An apparatus tor driffing a plurality of undemter » 
wells, the apparalua comprising a drWng riser oon- 
duit (5A) extending flpom the sea surflMS to the sstt- 
bed (6). such that the drying riser conduit is at an 
angle to the vertical at the seibed. a junction tarn* 
plate, according to daim 14 or 15, anchored to the 3ff 
seabed, wherein tfie dnlfing near condut ia con- 
nected to the inlet port (18) of the junctfon template^ 
and wherein a pluraHly of drilng conduito (12.14) 
extend acroaa the seabed, andtar a plurality of con- 
ductor pipea (8) SBdand into the tesbed. from tha 4o 
oudel ports of tfie juncHon tanpialBL 
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Method of propelling a running tool along a horizontal 
section of a drilling riser by introducing hydraulic fluid. 
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